Preparation of 2-diazo-3-oxoalkanals 1.1 Preparation of 2-diazo-3-oxo-3-phenylpropanal (1a)
[1] [ 2 ] To a solution of diazomethane (approximate 342 mmol) and triethylamine (20 mL, 137 mmol) in diethyl ether was added a solution of benzoyl chloride (16 g, 114 mmol) in diethyl ether with stirring at 0 °C. After stirring at room temperature for 3 h, the resulting triethylamine hydrochloride precipitate was filtered off. The ethereal phase was dried over anhydrous sodium sulfate and evaporated. The residue was separated chromatographically on a silica gel column, eluting with ethyl acetate and petroleum ether (1 5, v/v) to give diazoacetophenone as yellow crystals 7.4 g (44.5% yield). m.p. 50-52 °C, Lit:
[2] m.p. 47.5-48.5
°C.
2-Diazo-3-oxo-3-phenylpropanal (1a): [3] To a stirred solution of diazoacetophenone (8.67 g, 60 mmol) prepared from benzoyl chloride and diazomethane in chloroform was added dropwise with a solution of the Vilsmeier-Haack reagent [4] prepared from oxalyl chloride and DMF (3.8 g, 30 mmol) in chloroform at -5 °C over 0.5 h. The reaction mixture was kept at 0 °C for 1 h. After removal of the solvent under reduced pressure, the residue was washed with diethyl ether (50 mL x 3) for three times. Then the precipitate was dissolved in water and the solution was allowed to stand at room temperature for 3 h. The crude product was filtered off and further purified with column chromatography [elution with ethyl acetate and petroleum ether (V/V=1 10)] to afford 2-diazo-3-oxo-3-phenylpropanal as yellow crystals 1.78 g (24% yield). Yellow crystals, m.p. 66-67 °C, Lit [3] : m.p.60-60.5 °C.
1
H NMR (300 MHz, CDCl 3 ) : 7.50-7.69 (m, 5H), 9.78 (s, 1H). anhydrous ether (300 mL) cooled in an ice bath was added a mixture of acetone (20.1 g, 346 mmol) and methyl formate (24.4 g, 408 mmol) over 30 min. the reaction mixture was allowed to warm to room temperature and then to stand for 10 h. The suspension was filtered to obtain sodioacetoacetaldehyde as a white solid. 28.5 g (80.8% yield) 2-Diazo-3-oxobutanal (1b) The solution of 3-oxobutanal was prepared in situ by dissolving sodioacetoacetaldehyde (6.16 g, 57 mmol), prepared from condensation of acetone and methyl formate, in a mixture of 35 mL CH 3 OH and 10 mL of H 2 O and adding AcOH (3.25 mL, 57 mmol).
Preparation of 2-diazo-3-oxobutanal (1b)
The solution of 2-azido-1-ethylpyridinium tetrafluoroborate was prepared from 2-chloro-1-ethylpyridinium tetrafluoroborate [7] (16.05 g, 70 mmol) and NaN 3 (4.55 g, 70 mmol) in a mixture 70 mL of CH 3 OH and 40 mL of H 2 O, then 6 mL of 2 M NaOAc was added.
To the solution of 3-oxobutanal was added the above prepared solution of 2-azido-1-ethylpyridinium tetrafluoroborate. The mixture was stirred for 2 h. The product was extracted with CH 2 Cl 2 and dried with sodium sulfate. After removal of the solvent, the residue was purified chromatographically on a silica gel column [elution with diethyl ether and petroleum ether (V/V=2 1)] to give 2-diazo-3-oxobutanal as a yellow oil 0.766 g (12% yield). 1 H NMR (400 MHz, CDCl 3 ) : 2.39 (s, 3H, CH 3 ), 9.12 (s, 1H, CHO), 13 C NMR (100 MHz, CDCl 3 ) : 27.6, 55.0, 179.9, 187.2. [8] 
Preparation of 2-diazomalonaldehyde (1c)

N,N-Dimethyl-N-[2-(dimethylaminomethylene)amino-3-dimethylamino]
prop-2-enylidenea mmonium diperchlorate: Phosphorus oxychloride (229 g, 1.5mol) was added dropwise into DMF (300 ml) under stirring and ice-cooling, the mixture was further stirred for 20 min without cooling, and cooled down again with ice. Glycine hydrochloric (56 g, 0.5 mol) was added portionwise. The whole mixture was heated at 80 °C for 4 h and at 125 °C for 2 h, cooled down, and decomposed by pouring into water (300 mL), the temperature being maintained at 15-20 °C by means of efficient external cooling with dry ice/ethanol. Perchloric acid (70%, 100 mL) was then added at -10 °C, the mixture was cooled down to -35 °C under continuous stirring (to deposit a crystalline precipitate), and kept at this temperature for 2 h. The precipitate was rapidly collected with filtration and washed three times with a small amount of precooled ethanol to afford the diperchlorate salt 89.1 g (44.8% yield). m.p. 230-234 °C, Lit [9] : m.p. 226-228 °C. N,N-Dimethyl-N-[2-(dimethylaminomethylene)amino-3-dimethylamino]prop-2-enylidenea mmonium perchlorate: The diperchlorate (89.1g, 0.223 mol) was dissolved in a refluxing 7 Monteiro, H. J. Synth. Commun. 1987, 17, 983-992. 8 Arnold, Z.; Sauliova, J. Collect. Czech. Chem. Commun. 1973 , 38, 2641 -2647 Arnold, Z.; Sauliova, J.; Krchnak, V. Collect. Czech. Chem. Commun. 1973 , 38, 2633 -2640 Supporting Information S4 mixture of ethanol (600 mL) and Et 3 N (45 mL). The solution was filtered with a small amount of active charcoal while hot and the filtrate was allowed to crystallize to give rise to the perchlorate salt 52 g (78.5% yield). m.p. 144-146 °C, Lit [9] : m.p. 139-141 °C. 2-Diazomalonaldehyde (1c) [ 
]
A mixture of
N,N-dimethyl-N-[2-(dimethylaminomethylene)amino-3-dimethylamino]prop-2-enylideneammoni
um perchlorate (15 g, 0.05 mol) and 125 mL of 2 M NaOH was heated at 40 °C under stirring for 10 h. The solution was filtered with a small amount of charcoal and concentrated on a rotary evaporator to make the volume up to 100 mL and sodium nitrite (4.5 g, 65 mmol) was added. The resulting mixture was cooled at -10°C and acetic acid (15 mL) was added dropwise under stirring (internal temperature not exceeding -5 °C). After the cooling bath was taken off, the mixture was stirred at room temperature for another 2 h during which the dark red turbid solution cleared up. The reaction mixture was extracted with dichloromethane (60 mL x 3). The combined organic phase was washed 2 times with saturated aqueous sodium carbonate and water, dried over sodium sulfate. After removal of the solvent under reduced pressure, the residue was purified chromatographically on a silica gel column (elution with dichloromethane) to give rise to 2-diazomalonaldehyde as a yellow oil 2.4 g (48.6% yield).
1 H NMR (300 MHz, CDCl 3 ) : 9.70 (s, 2H), 13 C NMR (75.5 MHz, CDCl 3 ) : 43.4, 179.3.
Preparation of -diazo--diketenes (1d-g)
[11] TsN 3 (7.89 g, 40 mmol) in 15 mL of CH 2 Cl 2 was added to a solution of a -diketene (38 mmol) and triethylamine (7.71 g, 76 mmol) in 30 mL of CH 2 Cl 2 . The resulting solution was continuously stirred for 2.5 h at room temperature and washed with 35% aqueous potassium hydroxide (18 g KOH in 500 mL of water) (5 100 mL) and water (2 100 mL). The resulting mixture was extracted twice with ether (2 100 mL), and the organic phase was then dried over anhydrous sodium sulfate and concentrated under reduced pressure. The product was separated chromatographically on a silica gel column, eluting with ethyl acetate and petroleum ether (30 60 o C) (1 4, v/v) or crystallized to afford -diazo--diketene as yellow oil or yellow crystals. [12] 
3-Diazopentane-2,4-dione (1d)
